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THE GLOBAL OBESITY PROBLEM
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Obese Chinese may top 200 million

BEIJING (AFP-Jiji) At least 200 million people in China will
suffer from obesity within 10 years if current trends spurred
by unhealthy lifestyles continue, state press said Saturday.

China currently has 90 million obese citizens whose weight
is more than 20 percent in excess of their accepted level,
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U.S. 1992 - 2003: Increased
Demand for WLS
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Obesity Rates:
Projected to Double by 2030
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The NEW ENGLAND JOURNAL of MEDICINE

W Family ties

(5) Christakis NA,
Fowler JH

(6) Barabasi AL



Social network of obesity orgins
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Exercise rises with educatlon

Percentage of people who
engage in vngorous
leisure-time activities for
at least 20 minutes three
or more times a week, by
educational attainment:

Degree Percentage
Master's/doctorate
Bachelor's

Assoclate of arts

High school graduate 14%
Some high school or less 7.9%,




Gbe\sity:'televisinn and exercise

. obesity normal .
television (hfd) 2.9+ 13 1.9+ 1.0
day  (h/d) 1.2+ 1.3 08+07
evening (hid) 1.2+ 1.0 0.5 + 0.6%F
Sports club 11 f32 21 F33F _a
Sports (hfweek ) 1.1+ 1.3 2.1+32F :

Datsch J, Kinderaezt "37




Obesity and nutrition

2 — 2 years 12 — 13 years
L - - R ] {977 19839 1996
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A 15-pound burger goes on sale

A Peansylvania ealery IS challenging dmers 1o eatk a huge
burgey ak one stiting.




Obesity: nature and nurture

Consequences and
co-morbidity

16 years old male

height: 176 cm
weight: 165 kg
BMI: 53 kg/m2

Type 2 diabetes
Hyperuricaemia
Hypercholesterinaemia
Elevated liver enzymes
fundus hypertonicus I’

,knee/joint aches"




Relation between obesity and blood pressure
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Increase of hypertensive values with increasing BMI |




Etiology of obesity — Contribution of genes ?

Interaction of
exogeneous factors genetic factors

- polygenic factors
g - candidate genes

- chromosomal regions

AR 4

adipose tissue A
2 3
- physical activity 3 é
- nutrition S
- perinatal programming 28
- adiposity rebound W o
- poverty

expenditure

- lack of education
- formula feeding
- television viewing

Food availability




Human genetic diversity




Genetic studies — Cohorts and populations

Leipzig Schoolchildren Project (n=1029) Demographic characteristics of cohorts

— Normal population

o Normal Obese Lean
3 E n 1029 283 672
N Boys/Girls 488/541  146/137  353/319
/i Lean controls Age (v) 11.6+27 11.9+38 11.7+27
- (n=672) BMI SDS 011 +1.0 280+0.6 -0.09+0.5
Height SDS 0.15+10 078+ 1.2 0.03+0.8
e} |
20729 2005 8 08 00 0 19 20 29 20 35 w0 us Genotyping Method:

.. : o _ * TagMan Allelic Discrimination
Leipzig Obesity Cohort (n=283) «random selection of 10% re-genotyped

4% «all SNPs in Hardy-Weinberg-equilibrium

29%

25%

Clinical parameters in obesity cohort
« anthropometry

* blood pressure

« oral glucose tolerance test

« serum lipids

* liver enzymes
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Genetic studies

Gene |Function Approach |Association
FASN [Enzyme fatty acid candidate || risk obesity Korner A, et al.
synthesis gene 1 beneficial lipid profile | IntJ Obes 2007
PBEF |Enzyme NAD candidate |no ass. with obesity Kdrner A, et al.
Metabolism gene (T blood pressure) Metabolism 2007
ENPP1 |Insulin receptor candidate |Trisk obesity BottcherY, et al.
adaptor protein gene (1 blood glucose levels) | Y¢EM 2007
TCF7L2 |Transcription factor |GWA T blood glucose levels | Korner A, et al.
JCEM 2007
FTO unknown (Enzyme ?) |GWA T risk obesity (OR 1.7) | DinaC, etal.
Nat genet 2007
PCSK1 [Enzyme candidate |7 risk obesity Benzinou M, et al.
neuroendocrine cells |gene Nat genet 2008

Korner A, Front Horm Res 2008




Genetics — Genome wide assoclations scans
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Obesity and overweight prevalence
trends in Germany




Prevalence of obesity in the pediatric
== practice: results from the Crescnet data

é < ™

Gresc Net

Definitions - Crescnet

 Network of pediatricians and pediatric
endocrinologists

« Public health instrument

e Research instrument



Medical Computer Center
Partners of CrescNet-data base University of Leipzig
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. . . . Universitatsklinikum
Bridges to pediatric endocrinology W teieris

Medizin ist unsere Berufung.

Links to and collaboration
with pediatric
endocrinology

centers

Universitatsklinikum Leipzig AGR (2014): CrescNet Netzwerk, Wieland Kiess



° o o - / Universitatsklinikum
Scientific evaluation kbmpzig

Medizin ist unsere BeruFung.

Example of a subgroup: pediatric endocrinology

864 patients (TxStart 2007-12)
Age at start of rhGH treatment

Calendar year number Age at start (mean)
2007 106 10,48

2008 131 8,89

2009 194 8,29

2010 207 8,42

2011 132 7,21

2012 94 7,02

Universitatsklinikum Leipzig AGR (2014): CrescNet Netzwerk, Wieland Kiess



Development of data bank Crescnet over time

Date practices ped.endo. children
Start 1998

December 2000 132 5 93.863
December 2005 230 10 332.027
December 2010 304 24 523.663
August 2012 313 24 572.736*

*with more than: 2.496.516 data entries




Anteil

BMI - monitoring CrescNet 2000-2011
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Percentage of Prevalence
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Prevalence of overweight (>P90) and obesity (>P97)
Trend analysis of CrescNet data in children

4-7.99 years of age
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Prevalence of overweight (>P90) and obesity (>P97)

Trend analysis of CrescNet data in children

8-11.99 years of age
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Prevalence of overweight (>P90) and obesity

(>P97) Trend analysis of CrescNet data in children

12-15.99 years of age
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Prevalence rate for overweight and
obesity
=>  BMI trajectories

% prevalence in boys
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Obesity manifests at 3-6 years/age

per year (SDS)

BMI increase

- Alterations in fat
(incl. epigenetics)
- Clinical comorbidities

Obesity

-------------------------------------------- Normalweight

n=51,505
1
AR R
- (Y] M < n] © ~ [09] é) é’ ‘I_ CI\I (‘IrJ tlr
' - - - — -
i Z Age Intervals (years)

BMI-SDS at the age of 15-18 years
—— BMI-SDS>1.28 —+—BMI-SDS«<1.28

Growth
paths,
adiposity
and weight
trajectories

Geserick M, N Engl J Med 2018; 2019
Daalgard K, Cell 2016 164:353

Landgraf K, Diabetes 2015 64:1249
Mangner N, JACC Cardiovasc Imag 2014
7:1198




Growth paths, adiposity and metabolic
sighature

Conclusions and prevention




Causes of Increase of overweight 6
In children and adolescents

Community, demographic,
and societal characteristics

Prevention ?

Ethnicity

Crime rates and
neighborhood
safety

Types of foods
available in the

Work hours

School physical
education
programs

Leisure time

Accessibility of
recreational facilities

Family leisure time
activity

Treatment ?

Accessibility of convenience
foods and restaurants

Davison & Birch, 2001



Environment becomes influential

Adiposity P

— Social learning
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Igel U Public Health 2016 139:209




,,Research Neighborhood“ — Health Ne
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To develop successful preventive
. strategies:

Start at the critical age
Consider specific developmental
mechanisms

e

Address the risk population
Target the living context

Understand how different
obesogenic factors interact with
individual predispositions

e I Develop a biosocial obesity
Intervention Contrast risk score

64% Overweight/obesity 35% . .
12% Childhood obesity 3% > | ldentify protective factors
12% Unemployment 4%

48%  Welfare dependent 8%

Universi
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Universitatsklinikum
Leipzig
Medizin ist unsere Berufung
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signature

Conclusion

Childhood obesity as a global, society problem
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Thank you for your attention !
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